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Description 

[0001 ] This invention relates to a system for supplying 
high purity chemicals to a semiconductor, fiber optic, or 
the like, component production line. More particularly, 
this invention relates to a system of the character de- 
scribed which allows the production line to operate con- 
tinuously, and without interruption. 
[0002] Production lines for the manufacture of semi- 
conductors, fiber optics, and the like components, typi- 
cally include systems for supplying high purity process- 
ing chemicals to diffusion furnaces, either directly or in 
carrier gases. 

[0003] The processing chemicals are liquids which 
may be directly injected into the processing stations, or 
which may be carried to the processing stations in a car- 
rier gas. Direct chemical injection may be from bulk sup- 
ply tanks, or may be from smaller supply containers 
which will be periodically refilled by bulk supply tanks. 
When the chemicals are applied by means of carrier 
gases, the liquid chemicals will be contained in temper- 
ature-controlled ampules, called "bubblers". A stream of 
an inert carrier gas, such as nitrogen, helium, or the like, 
is injected into the bubbler ampules. The inert carrier 
gas bubbles upwardly through the liquid chemical in the 
bubbler ampule and creates a chemical-saturated car- 
rier gas atmosphere in the ampule in the space above 
the supply of liquid chemical contained therein. The 
chemically saturated carrier gas is continuously drawn 
out of the bubbler and transferred into the component 
processing station, such as a diffusion furnace, as noted 
above. 

[0004] The aforesaid processing lines utilize very high 
purity chemicals, such as 1,1 ,1-trichloroethane (TCA), 
and tetraethylorthosilicate (TEOS); and dopants such 
as phosphorous oxychloride (POCI 3 ), trimethylborate, 
and trimethylphosphate. The processing lines depend 
on a continuous supply of the chemicals being delivered 
from the chemical source in order to operate properly 
and efficiently. If the supply of the processing chemicals 
is interrupted, the production line must be shut down, 
and the diffusion furnace must be placed in a "idle" 
mode. If the chemical ampules are depleted of process- 
ing chemicals, they must be removed from the produc- 
tion line and replaced with freshly filled ampules. 
[0005] In order to avoid the necessity of removing a 
bubbler ampule from the production line, one or more 
bulk chemical supply containers have been incorporat- 
ed into the production line. One bulk supply container is 
connected to the bubbler ampule and is operable to re- 
plenish the chemical as the latter is removed from the 
ampule. The replenishment is a periodic process where- 
in a production line controller periodically replenishes 
the amount of processing chemical contained in the am- 
pule with chemical from the bulk supply container so that 
the chemical is intermittently replaced in the ampule. 
This bulk supply container is a fixed component of the 
production line and cannot be readily removed there- 



from. When a single bulk supply container is used in the 
production line, it must be periodically refilled with 
processing chemicals. The line must be shut down while 
the bulk supply container is refilled. The line can be run 

5 for a longer time period due to the use of the bulk supply 
container, however, the line still must be periodically 
shut down when the bulk supply container is depleted. 
[0006] When two bulk supply containers are used, 
one is a fixed container and the other is a replaceable 

io mobile container. The ampule is replenished with chem- 
icals from the fixed bulk container, and the fixed bulk 
container is refilled with chemicals from the replaceable, 
or shuttle, bulk container. The fixed bulk container is typ- 
ically positioned on a scale or connected to a load cell 
so that the volume of chemical in the fixed bulk container 
is continuously monitored. Signals are transmitted to the 
system microprocessor controller which are indicative 
of the volume of chemical remaining in the fixed bulk 
container. Typically, when the fixed bulk container is 

20 seen to be 75% full, the controller activates a chemical 
transfer valve system which transfers chemical from the 
shuttle bulk container to the fixed bulk container, and 
when the fixed bulk container has been refilled, the con- 
troller deactivates the chemical transfer valve system. 

25 Thus, the fixed bulk supply container will be refilled sev- 
eral times before the shuttle supply container must be 
refilled. When the shuttle bulk supply container has 
been substantially emptied, the shuttle container is re- 
moved from the production line and is refilled at an off- 

30 site chemical supply repository, which is typically far re- 
moved from the processing plant. At the present time, 
there are several such chemical supply repositories in 
the United States. 

[0007] The use of fixed and shuttle bulk chemical sup- 
35 ply containers has proven to be functionally operative, 
but it would be desirable to be able to provide an alter- 
native replenishment system for the chemical ampules; 
and even more desirable to provide a chemical replen- 
ishment system with a controller microprocessor which 
40 can operate the system in alternative chemical replen- 
ishment modes, one having a fixed and a replaceable 
bulk chemical supply containers, and the other having 
two replaceable bulk chemical supply containers. 
[0008] This invention relates to a chemical replenish- 
es ment system of the character described which does not 
require one fixed bulk chemical tank and one shuttle 
bulk chemical tank. The system of this invention can op- 
erate with two shuttle bulk chemical tanks, or with one 
fixed bulk chemical tank and one shuttle bulk chemical 
50 tank. The reason that two shuttle bulk chemical tanks is 
desirable is because both shuttle tanks can be recondi- 
tioned and refilled, each after only one chemical deple- 
tion cycle in the production line. Stated another way, by 
using two shuttle tanks, tank A can be reconditioned and 
55 refilled after one operating cycle, and tank B can be re- 
conditioned and refilled after the next operating cycle. 
In this way, both bulk tanks will be reconditioned and 
refilled on a regular basis, and one will not remain in the 
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production line for an inordinately lengthy time period. 
[0009] When the system of this invention is operated 
with one fixed and one shuttle bulk chemical tank, the 
fixed tank (tank A) will be positioned on a scale which is 
connected to the processing line microprocessor con- 
troller so that the controller can monitor the amount of 
chemical remaining in the tank at all times. The shuttle 
bulk chemical tank (tank B) will also be positioned on a 
scale, since the system is designed to be operable in 
both the fixed/shuttle, and the shuttle/shuttle bulk chem- 
ical tank modes. The system controller can thus selec- 
tively monitor the amount of chemical in each of the bulk 
chemical tanks. 

[0010] In the fixed/shuttle mode of operation, the con- 
troller will record transfers of the chemical from the shut- 
tle tank B to the fixed tank A so that the production line 
operator can be made aware of the fact that the depleted 
shuttle tank B needs to be replaced by a filled shuttle 
tank C. An appropriate signal, either visual or audible, 
or both, can be used. As with the fixed/shuttle bulk 
chemical tank embodiment, when two shuttle bulk 
chemical tanks are used, each will be positioned on a 
scale, and both scales will be operably connected to the 
system controller so that the controller can selectively 
monitor the amount of chemical in each of the tanks. 
[0011] As noted above, another operating protocol 
which can be used with the system of this invention is 
to use one of the shuttle tanks (tank A) to replenish the 
bubbler and use the other of the shuttle tanks (tank B) 
to replenish the bubbler when tank A has been emptied. 
When tank A has been emptied it will be replaced with 
another full shuttle tank (tank C), and when tank B has 
been emptied, it will be removed and replaced with tank 
D, while tank C takes over the replenishment of the bub- 
bler. This protocol of using alternate shuttle tanks to re- 
plenish the bubbler provides a mode of operation which 
allows each shuttle tank to be cleaned and refilled after 
one cycle of bubbler replenishment. The same manifold- 
ing and valving system can be used for both the fixed/ 
shuttle and the shuttle/shuttle protocols. Thus, the same 
cabinet and manifold can be used to operate in either of 
the two different modes, depending on which system is 
being used. 

[0012] In either operating mode, when a tank in the 
system is replaced, the chemical transfer lines between 
the empty tank and the filled tank are flushed before the 
new tank is connected into the system. Both of the bulk 
chemical supply tanks, whether fixed or shuttle, are 
maintained at room temperature. 
[0013] The system includes a manifold arrangement 
which incorporates a controller-operated chemical flow 
path scheme that can be selectively manipulated so as 
to provide the chemicals to the processing station and 
the bubbler in an appropriate manner in either the fixed/ 
shuttle or the shuttle/shuttle operating modes. In the 
practice of this invention, the same controller hardware 
can be used, with appropriately programmed software, 
to operate either a fixed/shuttle, or a shuttle/shuttle sys- 



tem. 

[0014] It is, therefore, an object of this invention to 
provide a procedure and apparatus for providing high 
purity processing chemicals to a component processing 
5 line. 

[001 5] It is an additional object of this invention to pro- 
vide a procedure and apparatus of the character de- 
scribed wherein there are at least two bulk supply tanks 
of the processing chemicals on site at the processing 
10 line at all times to ensure continuous operation of the 
processing line. 

[001 6] It is a further object of this invention to provide 
a procedure and apparatus of the character described 
which is automatically operated by a microprocessor- 
's controller which is programmed to operate the appara- 
tus in more than one format. 

[0017] It is a supplemental object of this invention to 
provide a properly programmed microprocessor-con- 
troller of the character described which can operate the 
20 apparatus with a protocol that uses one bulk supply tank 
as a fixed supply tank and another bulk supply tank as 
a shuttle supply tank; or can operate the apparatus with 
a protocol that uses each bulk supply tank as a shuttle 
supply tank. 

25 [001 8] It is yet another object of this invention to pro- 
vide a system of the character described wherein both 
bulk supply tanks are mounted on scales so as to permit 
operation in either fixed/shuttle or shuttle/shuttle format. 
[001 9] These and other objects and advantages of the 

30 invention will become more readily apparent from the 
following detailed description of an embodiment thereof 
when taken in conjunction with the accompanying draw- 
ings. 

35 FIGURE 1 is a schematic view of a production line 
which uses the system of this invention to dispense 
high purity chemicals into a processing station in the 
production line; 

FIGURE 2 is a schematic view of a dispensing line 
40 and valving system employed in conjunction with 
two bulk chemical supply tanks which allows the 
tanks to be used in the fixed/shuttle mode, or in the 
shuttle/shuttle mode; 

FIGURE 3-is a perspective view of a cabinet used 
45 to house the bulk supply tanks, the microprocessor 
controller, and the valved dispensing manifold used 
in accordance with this invention; and 
FIGURE 4 is a schematic view of the system con- 
troller and valve network, showing particularly the 
50 electrical and chemical sections of the system 
which are contained in the cabinet. 

[0020] Referring now to the drawings, there is shown 
in FIGURE 1 a schematic view of a high purity chemical 
55 dispensing system which forms a part of a production 
line for processing semiconductors, or the like. The dis- 
pensing system includes a chemical temperature con- 
troller 2 which contains a chemical supply ampule 4 from 
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which the high purity chemical 6 is fed into a semicon- 
ductor-processing station 8 via conduit 10. In the system 
shown in FIGURE 1, the chemical 6 is carried into the 
processing station 8 in a stream of an inert gas such as 
nitrogen. The nitrogen gas stream is fed into the chem- 
ical supply ampule 4 from a line 12 which opens into a 
tube 14 that extends below the surface of the chemical 
6 in the ampule 4. The nitrogen gas stream forms an 
ascending flow of bubbles 1 6 which rises up through the 
liquid chemical 6 into the free space 18 in the ampule 4, 
and is operative to humidify and pressurize the free 
space 18, and create a pressurized, chemically-humid- 
ified stream of processing gas which flows out of the am- 
pule 4 through an outlet 20 and into the line 10 to the 
processing station 8. A branch line 22 is used to tempo- 
rarily exhaust the processing gas stream from the sys- 
tem during start-up of the process. Valves 24 and 26 are 
selectively operable to control the direction of flow of the 
processing gas stream. The composition of the atmos- 
phere in the processing station 8 is controlled by gases 
admitted into the processing station 8 via lines 28, 30, 
and 36, which lines are regulated by gas mass flow con- 
trollers 32 and 34. 

[0021] The temperature controller 2 includes a heater 
38 which maintains the liquid chemical 6 in the ampule 
4 at a proper operating temperature. A chemical tem- 
perature sensor 40, and chemical level sensor array 31 
are disposed in the ampule 4. 

[0022] The level of the chemical in the ampule 4 is 
sensed in a manner which depends upon the material 
from which the ampule 4 is constructed. For example, 
when a quartz ampule is used, the level sensing is done 
by means of a beam emitter and vertically spaced-apart 
receivers which are located in the portion of the bubbler 
2 where the ampule 4 is situated. One of the receivers 
is a start-refill receiver. The emitter sends a signal beam 
through the quartz ampule to respective receivers locat- 
ed on the opposite side of the ampule. When the liquid 
level is such that the emitter signal passes through the 
liquid, the index of refraction of the liquid causes the 
emitter beam to bend sufficiently so that the start-refill 
receiver will not "see" the emitter beam. So long as this 
condition persists, the ampule refill program will not be 
activated. When the liquid level falls below the emitter 
signal beam path, the start-refill receiver will sense the 
signal beam and will transmit a start-refill program-acti- 
vation signal to the system controller. 
[0023] In order to ensure that the proper amount of 
chemical has been added to the ampule during the refill 
operation, three liquid level sensors will preferably be 
provided in the system. The sensors are vertically 
spaced apart a predetermined distance. The lowest 
sensor is the "start refill" sensor. The intermediate sen- 
sor is a "stop refill" sensor, and the uppermost sensor is 
an "overfill 0 sensor. The stop refill sensor is operable to 
send a signal to the system controller indicating that the 
ampule has been properly refilled; and the overfill sen- 
sor acts as a backup for the stop refill sensor, and will 



activate an alarm in the case of an overfill condition. It 
will be understood that with the quartz ampule : the stop 
refill and the overfill sensors are operable to signal the 
system controller when the emitter beam is deflected by 
s passing through the liquid chemical, while the start refill 
sensor is operable to signal the system controller when 
the emitter beam is not deflected by passing through the 
liquid chemical. 

[0024] When the ampule 4 is stainless steel, the 
10 chemical level is preferably sensed by means of a series 
of probes which are denoted generally by the numeral 
31 , and which are inserted into the top of the ampule 
and extend into the ampule to the area where the chem- 
ical level is to be sensed. Each probe preferably consists 
'5 of a quartz rod with a beveled end. Signal beam emitter/ 
receiver components 47 are mounted on the top of each 
rod and send a signal beam down through each rod. The 
signal beams are reflected internally by the beveled 
ends of the rods when the chemical liquid level is below 
20 the ends of the rods. When the beveled end of a rod is 
immersed in the liquid chemical, the signal beam will be 
refracted out of the beveled end of tfte rod into the chem- 
ical, and will be scattered throughout the chemical. 
Thus, when the beveled end of a start-refill rod 49 is 
25 immersed in the chemical, its emitter/receiver 47 will not 
detect the light beam and will not activate the start-refill 
program. There are three chemical liquid level sensor 
probes, one 49 for detecting the start-refill level, one 51 
for detecting the full level, and one 53 for detecting an 
30 overfill level. The emitter/receivers 47 are connected to 
control electronics (not shown) which are contained in 
the temperature controller 2. The aforesaid control elec- 
tronics are connected to the system controller via line 
44, the controller being housed in a cabinet 48 which 
35 also contains the purge gas and chemical supply man- 
ifolds and valves, and the bulk chemical supply tanks. 
[0025] The controller microprocessor is a prepro- 
grammed microprocessor that has inputted therein op- 
erating parameters for the system, and which is opera- 
40 ble to moderate and control the various hardware com- 
ponents of the system so as to maintain proper chemical 
fill level in the reservoir ampule 4; proper operation of 
the various valves in the system; as well as additional 
scheduled proper operating parameters, as will be 
45 pointed out hereinafter. A programmable software pack- 
age devised and marketed by Iconix Corp. of Foxboro, 
MA can be used to operate the controller. 
[0026] Referring now to FIGURE 2, there is shown in 
somewhat schematic fashion the bulk chemical supply 
50 tanks and the valving and conduit scheme for the purge 
gas and chemical refill manifold. The bulk chemical sup- 
ply tanks are denoted by the numerals 50 and 52. One 
or both of them can be shuttle tanks. When only one 
tank is a shuttle tank, the other will be a fixed tank which 
55 is not designed to be removed from the cabinet 48. In 
either case, the cabinet 48 will be provided with two 
scales 54 and 56, one for each of the tanks 50 and 52. 
The cabinet assembly is thus capable of being used in 
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a shuttle/shuttle mode, and is also capable of being 
used in a fixed/shuttle mode. The scales 54 and 56 mon- 
itor the amount of chemical which remains in each tank 
50 and 52 at all times, and are operable to send appro- 
priate signals to the controller so that the shuttle tank 
can be removed and replaced with a new shuttle tank 
in a manner which allows the production line to remain 
in continuous operation tor an indeterminate time peri- 
od. 

[0027] The manifold is denoted generally by the nu- 
meral 58 and includes a plurality of outlet passages 60, 
62, 64, and 66 which are connected to individual bub- 
blers as described above. The outlet passages are each 
provided with individual control valves V1 , V2, V3 ; and 
V4 respectively which are actuated by the system con- 
troller so that the chemical from the tanks 50 and 52 may 
be selectively transferred to bubblers which require 
chemical replenishment. Transfer passages 68 and 70 
are operable to transfer chemical from the tanks 50 and 
52 respectively to the outlet passages 60, 62, 64, and 
66. Each of the transfer passages 68 and 70 is provided 
with respective valves V5 and V6 which are operable to 
control chemical flow from the tanks 50 and 52. The 
valves V5 and V6 are also actuated by the system con- 
troller. The chemical is forced out of the respective tanks 
50 and 52 by means of a tank-pressurizing gas source 
55. Pressure gauges P1 and P2 are used to monitor the 
gas pressure in the tanks 50 and 52 respectively. The 
gas source 55 is operable to selectively provide a pres- 
surized stream of an inert dry gas such as helium or ni- 
trogen to the tanks 50 and 52 through passages 72 and 
74. The flow of pressurizing gas to the tanks 50 and 52 
through the passages 72 and 74 is controlled in part by 
valves DV2 and D V3; and the transfer of chemical from 
tanks 50 and 52 to passages 68 and 70 is controlled in 
part by valves DV1 and DV4 respectively. The valves 
DV1, DV2, DV3 and DV4 are manually operated, and 
are kept open during normal system operation. 
[0028] A second source of pressurized gas 57 is in- 
cluded in the system for use in applying a vacuum to the 
manifold assembly 58. The pressurized gas source 57 
opens into a line 76 which is controlled by valve V1 5 and 
when the valve V15 is open, the gas stream passes 
through a venturi nozzle 78 so as to impose a vacuum 
in line 80 which opens into the venturi nozzle 78. 
[0029] The following is a description of the valving se- 
quence for transferring chemical from the tank 50 to one 
or more of the outlet passages 60, 62, 64 or 66. It will 
be understood that chemical can be similarly transferred 
from the tank 52 to the outlet passages 60, 62, 64, or 
66 in the event that the system is used in the shuttle- 
shuttle mode, by manipulating the corresponding valves 
on the right side of FIGURE 2. As previously noted, the 
valves DV1 and DV2 are kept open during normal op- 
eration of the system. One or more of the valves V1 , V2, 
V3 or V4 will be opened along with the valves V5 and 
V9. The valve CV1 is a check valve which prevents back 
flow of gas into gas 55. All of the remaining valves ex- 



cept for D V3 and DV4 will be closed. Opening valve V9 
allows the pressurizing gas from source 55 to enter the 
tank 50, pressurizing the latter sufficiently to force the 
chemical C up through the tube 50 into line 68 and out 

s through the opened outlet passages. The chemical is 
transferred to the bubbler ampule 4 through a line 46 
which connects with an extended tube 41 via a valve 45 
which remains open at all times during normal operation 
of the system. The transferred chemical enters the am- 

10 pule 4 through the open end 43 of the tube 41 (see FIG- 
URE 1 ). When the appropriate fill level is detected in the 
ampule, the controller automatically closes the valves 
V5 and V9 along with the opened outlet valve. As pre- 
viously noted, the scale 54 monitors the amount of 

is chemical remaining in the tank 50, and when the chem- 
ical amount reaches a predetermined minimal amount, 
the controller will provide a signal to the system operator 
that the tank is to be removed from the cabinet 48 when 
the system is a shuttle/shuttle system. 

20 [0030] When the system is operating in a fixed/shuttle 
mode, if the tank 50 is the fixed tank and the tank 52 is 
the shuttle tank, the scale 54. will signal the controller 
when the chemical level in the tank 50 has reached a 
refill level, preferably about 75% of capacity, and the 

25 controller will open the correct valves in the system so 
as to effect a transfer of chemical from the tank 52 to 
the tank 50. Assuming at this point that all of the valves 
except DV1, DV2. DV3, and DV4 are closed, the con- 
troller will open valves V10, V5, and V6. This will cause 

30 the pressurized gas from source 55 to pressurize the 
tank 52 to the extent needed to force the chemical C up 
through the tube 71 into the passage 70 and through the 
valves V5 and V6 to the line 68. The chemical then flows 
down through the line 68 into the tube 51 and into the 

35 tank 51 . When the scale 54 signals that sufficient chem- 
ical has been transferred into the tank 52, the controller 
closes the valves V10, V5 : and V6 to halt movement of 
the chemical from tank 52 to 50. Obviously, if the tank 
52 were the fixed tank and tank 50 were the shuttle tank 

40 in a fixed-shuttle system, the transfer would involve ma- 
nipulation of the valve V9 rather than the valve V1 0. The 
other operative valves would remain the same. 
[0031] In both the fixed/shuttle and shuttle/shuttle 
modes of operation, there will be an operating protocol 

45 for exchanging an empty tank for a full tank. The follow- 
ing is an explanation of the aforesaid protocol. The emp- 
ty tank to be replaced will be the shuttle tank in the fixed/ 
shuttle mode, and alternating ones of the tanks in the 
shuttle/shuttle mode. Assuming that tank 52 is the tank 

50 to be replaced with a full tank, the controller will be sig- 
naled by the scale 56 that the tank 52 is empty, i.e., that 
the chemical level is below the lower end of the tube 71 . 
[0032] The general protocol for exchanging empty 
bulk containers is as follows: 

55 

1 ) blowing out the lines of the manifold associated 
with the bulk container being replaced; 

2) purging the lines of the manifold associated with 
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the bulk container being replaced; 

3) flushing inert gas through the connection lines 
while they are being disconnected form the empty 
bulk container and then reconnected to the new 
bulk container; 

4) purging the lines again; and 

5) leak checking the connections. 

[0033] "Blowing out" refers to the removal of liquid in 
lines of the manifold when the latter are full of chemical. 
"Purging" refers to the removal of any residual liquid re- 
maining in the lines after the "blowing out" operation. 
"Flushing" refers to the constant flow of gas through the 
lines to eliminate line contamination which connections 
are being made. 

[0034] Specific details are as follows: To start the 
changeover sequence, the controller will open the valve 
V1 5 so as to direct a stream of compressed gas through 
the venturi 78. This will draw a vacuum in the line 80 
and in line 84. The valve V13 is opened to extend the 
vacuum to the tank 52. The valve V8 is opened to direct 
a stream of pressurized gas from the gas source 55 into 
lines 86, 88, and 70. The gas stream from the source 
55 thus sweeps through the lines 88 and 70 as well as 
the tube 71 and tank 52 and thence through the lines 84 
and 80 and into the venturi 78. The dry gas from the 
source 55 will cause any residual chemical in the lines 
88 and 70 to be transferred into the tank 52. The afore- 
said valving condition will be maintained for a predeter- 
mined time period needed to purge the lines of residual 
chemical. After the lines have been purged of residual 
chemical, all automatic valves are closed and the sys- 
tem operator is instructed to close the manual valves 
DV3 and DV4 on top of the tank 52. 
[0035] After the system operator signals the system 
controller that the valves have been closed, the control- 
ler will open the valve V15 so as to direct a stream of 
compressed ga9 through the venturi 78. This will draw 
a vacuum in the line 80 and in line 84. The valves V1 3 
and V14 are opened to extend the vacuum to the lines 
74, 90, 70, 88, and on tank valves DV3 and DV4. The 
aforesaid valving condition will be maintained to apply 
vacuum to the lines and on the tank valves for a prede- 
termined time period. Next, valves V15 and V13 are 
closed and the valve V8 is opened to direct a stream of 
pressurized gas from the gas source 55 into lines 86, 
88, 70, 90, and 74. The gas stream from the source 55 
thus applies pressure to the lines 88, 70, 90, and 74 as 
well as on the tank valves DV3 and DV4 for a predeter- 
mined time period. 

[0036] The above purge cycle of alternately applying 
vacuum and pressure on the lines and on the tank 
valves is repeated for the desired number of cycles, typ- 
ically about ten. Once the necessary purge cycles have 
been completed, all automatic valves are closed and the 
controller will open valves V8 and V10 to allow gas to 
flow through lines 70 and 74 while the tank is being re- 
placed. The aforesaid prevents air from entering the 



flexible connection lines while the tank is being removed 
and a new tank is being installed. The system operator 
will be instructed to remove the tank 52 from the cabinet 
48 and to install a full replacement tank. After the system 
s operator has indicated that a new tank has been in- 
stalled valves V8 and V10 are closed. The controller 
then opens valve V1 5 so as to direct a stream of com- 
pressed gas through the venturi 78. This will drawa vac- 
uum in the lines 80 and 84. The valves V1 3 and V1 4 are 
opened to extend the vacuum to the lines 74, 90, 70, 88, 
and to the tank valves DV3 and DV4. After sufficient vac- 
uum time, the controller closes valves V1 3 and V1 5. The 
controller then monitors the pressure on the lines and 
valves DV3 and DV4 by means of pressure gauge P2, 
which is a pressure transducer, as is pressure gauge 
P1. A rise in pressure would indicate a leak in the con- 
nections to the new tank. If no leaks are detected, the 
system repeats the above purge cycles and returns. The 
operator will manually return the system to automatic 
operation, which will operate as outlined above. 
[0037] It is noted that the above described replace- 
ment/purge procedure will occur when an empty tank is 
replaced with a full tank, irrespective of whether the sys- 
tem is operating in the fixed/shuttle, or the shuttle/shut- 
tle mode. In order to operate the system controller in the 
preprogrammed operating mode, i.e., either the fixed/ 
shuttle, or the shuttle/shuttle operating mode, the sys- 
tem operator need only activate the controller to reas- 
sume automatic operation of the system, which is ac- 
complished by means of the keyboard provided in the 
system. 

[0038] Referring now to FIGURE 3, details of the cab- 
inet 48 are shown. The cabinet 48 includes a microproc- 
essor controller section 92 which includes a keyboard 
94 and a monitor 96 which are contained in the electrical 
section 98 of the cabinet, which cabinet section houses 
the electrical components of the system. The lower por- 
tion 100 of the cabinet contains the two bulk chemical 
supply tanks 50 and 52 and has a pair of side-by-side 
doors 102 and 104 which allow access to the bulk supply 
tanks. The lower portion 100 of the cabinet 48 contains 
all of the aforesaid chemical and operating fluid flow 
control manifold and valves. The valves are preferably 
pneumatic valves which are operated by a source of 
pressurized air 106 that is located externally of the cab- 
inet 48 and is connected to the manifold system via line 
1 08. Control of compressed air flow through the line 1 08 
is accomplished via electrical solenoid valves contained 
in the electrical section 98. The sources of pressurized 
gas 55 and 57 shown in FIGURE 2 are located externally 
of the cabinet 48. 

[0039] Referring now to FIGURE 4, there is shown a 
block diagram of the electrical 98 and chemical 1 00 sec- 
tions in the cabinet 48 which are used to operate the 
system. The upper electrical section 98 of the system 
includes the controller computer CPU components such 
as the monitor 96, the keyboard 94, a mouse, a floppy 
disc drive 118, and a hard drive 119. The controller 92 
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is connected to an analog to digital controller board 110 
which takes the analog signals from an interface board 
1 1 2 that controls the operation of the solenoid valves in 
valve manifold 114, and converts the analog signals into 
digital signals for the controller computer. The interface s 
board 112 is also connected to and receives signals 
from both of the bulk tank scales or weight sensors; from 
the ampule fill level sensors via line 44; and from the 
pressure gauges P1 and P2. The solenoid valve mani- 
fold 1 1 4 receives compressed air from the line 1 08 and 1 o 
selectively delivers the compressed air to the above-de- 
scribed pneumatic valves contained in the manifold as- 
sembly 58 via individual tubular connections 116. Thus, 
one solenoid valve is operably paired with a respective 
one of the pneumatic valves in the manifold 58. Depend- is 
ing on input received from start/stop signals, the weight 
scales and the pressure gauges, as well as operator in- 
put from the keyboard or mouse, the controller 92 dic- 
tates operation of the solenoid valves in manifold 114, 
and, therefore, the pneumatic valves V1 -V1 5 in manifold 20 
58. The controller 92 will also signal and prompt the sys- 
tem operator via the monitor 96 as to tasks which must 
be manually performed. The floppy disc drive 118 con- 
tains a disc on which run information is logged, and the 
floppy disc drive 118 is also used to transfer program 25 
information to the hard drive. The hard drive 119 is pro- 
grammed to operate the system in either a fixed/shuttle 
or a shuttle/shuttle mode. 

[0040] It will be readily appreciated that the same sys- 
tem manifolding containing identical electrical and 30 
chemical components when constructed in accordance 
with this invention will be able to operate in either of two 
different modes. The only difference will be the operat- 
ing program contained in a hard drive in the controller 
computer. Thus a system constructed in accordance 35 
with this invention will be usable in a preexisting 
processing plant which uses either the fixed/shuttle or 
shuttle/ shuttle operating mode. The increased versatil- 
ity of the system of this invention will eliminate the need 
for custom manifolding in a chemical delivery assembly 40 
which manifolding is dependent upon the mode of op- 
eration of the processing plant. 



Claims 45 

1. A system for transferring liquid chemicals from a 
bulk supply thereof to a chemical application sta- 
tion, said system comprising: 

50 

a) a plurality of pressurized bulk chemical sup- 
ply tanks (50, 52); 

b) a volume sensor (54, 56) associated with 
each of said bulk chemical supply tanks, said 
volume sensors being operable to monitor the 55 
volume of chemical remaining in each of said 
bulk chemical supply tanks; 

c) a chemical supply ampule (4) for receiving 



chemical from said bulk chemical supply tanks, 
said ampule being operable to feed chemical to 
said application station (8): 

d) level detectors (31 ) associated with said am- 
pule and operable to detect chemical levels in 
said ampule; 

e) a chemical flow path-controlling manifold 
(58) interconnecting said bulk chemical supply 
tanks with each other and with said ampule, 
said manifold including: a first chemical transfer 
line between said bulk chemical supply tanks 
(51 , 68, 58 : 70, 71 ); a second chemical transfer 
line (71, 70 : 60, 46) between one of said bulk 
chemical supply tanks (52) and said ampule 
(4); and a third chemical transfer line (51, 68, 
58, 60, 46) between another of said bulk chem- 
ical supply tanks and said ampule (4); 

f) a plurality of valves in said manifold for selec- 
tively opening said first, second or third chem- 
ical transfer lines so as to transfer chemical 
from one of said bulk chemical supply tanks 
through said first, second or third chemical 
transfer lines; and 

g) microprocessor controller means (92) for se- 
lectively operating said system in a fixed/shut- 
tle mode which mode involves the use of a fixed 
bulk chemical supply tank and the use of a shut- 
tle bulk chemical supply tank, or in a shuttle/ 
shuttle mode which mode involves the use of a 
plurality of shuttle bulk chemical supply tanks: 

h) said microprocessor controller means being 
programmed, when operating the system in the 
fixed/shuttle mode: to periodically actuate said 
valves to open said first chemical transfer line 
upon receipt of a predetermined signal from 
one of said volume sensors indicating a need- 
to-add volume of chemical in the fixed bulk 
chemical supply tank, and to periodically actu- 
ate said valves to open said second chemical 
transfer line between said fixed bulk chemical 
supply tank and said ampule upon receipt of a 
predetermined signal from said level detectors 
indicating a need-to-add level of chemical in 
said ampule, and to keep said valves in a con- 
dition which holds said third chemical transfer 
line in a closed condition; and 

i) said microprocessor controller means further 
being programmed, when operating the system 
in the shuttle/shuttle mode, to periodically ac- 
tuate said valves to open one of said second 
and third chemical transfer lines upon receipt 
of said need-to-add level of chemical signal 
from said level detectors and, after receipt of a 
tank-empty signal from one of said volume sen- 
sors, to periodically subsequently actuate said 
valves to open the other of said second and 
third chemical transfer lines upon receipt of 
subsequent need-to-add level of chemical sig- 
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nals from said level detectors, and to keep said 
valves in a condition which holds said first 
chemical transfer line in a closed condition. 

2. A system for transferring liquid chemicals from a s 
bulk supply thereof to a chemical application sta- 
tion, said system comprising: 

a) a plurality of pressurized bulk chemical sup- 
ply tanks (50, 52); io 

b) a volume sensor (54, 56) associated with 
each of said bulk chemical supply tanks, said 
volume sensors being operable to monitor the 
volume of chemical remaining in each of said 
bulk chemical supply tanks; is 

c) a chemical supply ampule (4) for receiving 
chemical from said bulk chemical supply tanks, 
said ampule being operable to feed the chem- 
ical to said application station (8); 

d) level detectors (31 ) associated with said am- 20 
pule and operable to detect chemical levels in 
said ampule; 

e) a chemical flow path-controlling manifold 
(58) interconnecting each of said bulk chemical 
supply tanks with said ampule, said manifold in- 25 
eluding a first chemical transfer line (71 , 70, 58, 

60, 46) between one of said bulk chemical sup- 
ply tanks (52) and said ampule; and a second 
chemical transfer line (51, 68, 58, 60, 46) be- 
tween another of said bulk chemical supply 30 
tanks (50) and said ampule; 

f) a plurality of valves in said manifold for selec- 
tively opening said first and second chemical 
transfer lines so as to transfer chemical from a 
selected one of said bulk chemical supply tanks 35 
through one of said chemical transfer lines to 
said ampule; and 

g) microprocessor controller means (92) for op- 
erating said system in a shuttle/shuttle mode 
which mode involves the use of a plurality of 40 
removable bulk chemical supply tanks, said mi- 
croprocessor controller means being pro- 
grammed to periodically actuate said valves to 
open one of said first and second chemical 
transfer lines upon receipt of said need-to-add 45 
level of chemical signal from said level detec- 
tors and, after receipt of a tank-empty signal 
from one of said volume sensors, to periodically 
subsequently actuate said valves to open the 
other of said first and second chemical transfer so 
lines upon receipt of subsequent need-to-add 
level of chemical signals from said level detec- 
tors. 

3. The system of claim 1 or 2 further comprising 55 
means (57, 76, 78, 80) operable to draw a vacuum 

on an empty bulk chemical supply after receipt of 
said tank-empty signal, and operable to remove re- 
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sidual chemical from lines connected to an empty 
tank and from the empty tank prior to removal of the 
empty tank from the system. 

4. The system of any one of claims 1 to 3 further com- 
prising means (P1 , P2) operable to test the system 
and a newly installed bulk chemical supply tank for 
leaks prior to placing the newly installed tank into 
service in the system. 



Patentanspruche 

1 . System zur Beforderung flussiger Chemikalien von 
einem diese enthaltenden VorratsgroBbehalter an 
eine Chemikalienanwendungsstation, wobei das 
genannte System aufweist: 

a) eine Mehrzahl unter Druck gesetzter Vorrats- 
groBbehalter fOr Chemikalien (50, 52); 

b) einen zu jedem der genannten 
VorratsgroBbehalter fur Chemikalien gehoren- 
den Volumensensor (54, 56), wobei die ge- 
nannten Volumensensoren dazu dienen, die 
Menge des in jedem der VorratsgroBbehalter 
fur Chemikalien verbliebenen chemischen Mit- 
tels zu uberwachen; 

c) eine Chemikalienzufuhrampulle (4) zur Auf- 
nahme einer aus den genannten 
VorratsgroBbehaltern fur Chemikalien in sie be- 
forderten Chemikalie, wobei die genannte Am- 
pulle dazu dient, der genannten Anwendungs- 
station (8) ein chemtsches Mittel zuzufuhren; 

d) zu der genannten Ampulle gehorenden und 
der Fullstandsbestimmung des chemischen 
Mittels in der genannten Ampulle dienenden 
Fullstandsanzeigern (31); 

e) einen den DurchfluBweg des chemischen 
Mittels steuernden Verteiler (58), der die ge- 
nannten VorratsgroBbehalter fur Chemikalien 
untereinander und mit der genannten Ampulle 
verbindet, wobei der genannte Verteiler Fol- 
gendes umfaBt: eine erste Chemikalienbefdr- 
derungsleitung zwischen den genannten Vor- 
ratsgroBbehaltern fur Chemikalien (51 , 68, 58, 
70, 71 ); eine zweite Chemikalienbefdrderungs- 
leitung (71 , 70, 60, 46) zwischen einem der ge- 
nannten VorratsgroBbehalter fur Chemikalien 
(52) und der genannten Ampulle (4); und eine 
dritte Chemikalienbeforderungsleitung (51, 68, 
58, 60, 46) zwischen einem weiteren der ge- 
nannten VorratsgroBbehalter fur Chemikalien 
und der genannten Ampulle (4); 

f) eine Mehrzahl von Ventilen in dem genannten 
Verteiler zum wahlweisen Offnen der genann- 
ten ersten, zweiten oderdritten Chemikalienbe- 
forderungsleitung, urn so das chemische Mittel 
aus einem der genannten VorratsgroBbehalter 
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fur Chemikalien durch die genannte erste, 
zweite Oder dritte Chemikalienbefdrderungslei- 
tung zu betdrdern; und 

g) eine Mikroprozessorsteuervorrichtung (92) 2. 
zum wahlweisen Betrieb des genannten Sy- 5 
stems im FestVPendelmodus, wobei dieser 
Modus den Einsatz eines feststehenden Vor- 
ratsgroBbehalters fur Chemikalien und den 
Einsatz eines pendelnden VorratsgroBbehal- 

ters (Or Chemikalien beinhaltel oder im Pendel/ 10 
Pendelmodus, der den Einsatz einer Mehrzahl 
von pendelnden VorratsgroBbehaltern fur Che- 
mikalien beinhaltet, wobei: 

h) die genannte Mikroprozessorsteuervorrich- 
tung bei Betrieb des Systems im Fest-/Pendel- is 
modus so programmiert ist, daB sie die ge- 
nannten Ventile periodisch betatigt, um die ge- 
nannte erste Chemikalienbefdrderungsleitung 

zu offnen, und zwar nach Empfang eines vor- 
bestimmten, von einem der genannten Volu- 20 
mensensoren kommenden Signals, welches 
anzeigt, daB der Stand des chemischen Mittels 
in dem feststehenden VorratsgroBbehalter fur 
Chemikalien auff ullbedurftig ist, und daft sie die 
genannten Ventile periodisch betatigt, um die 25 
genannte zweite Chemikalienbefdrderungslei- 
tung zwischen dem genannten feststehenden 
VorratsgroBbehalter fur Chemikalien und der 
genannten Ampulle zu offnen, und zwar nach 
Empfang eines vorbestimmten, von den ge- 30 
nannten Fullstandsanzeigern kommenden Si- 
gnals, welches anzeigt, daB der Stand des che- 
mischen Mittels in der genannten Ampulle auf- 
fullbedurftig ist, und daB die genannten Ventile 
in einem Zustand verbleiben, der die dritte Che- 35 
mikalienbefdrderungsleitung geschlossen halt; 
und 

i) die genannte Mikroprozessorsteuervorrich- 
tung ist auBerdem bei Betrieb des Systems im 
Pendel-/Pendelmodus so programmiert, daB 40 
sie die genannten Ventile periodisch so beta- 
tigt, daB eine der genannten zweiten und dritten 
Chemikalienbeforderungsleitungen geoffnet 
wird, und zwar nach Empfang eines von den 
genannten Fullstandsanzeigern kommenden *s 
Signals, welches anzeigt, daB der Stand des 
chemischen Mittels auffullbedurftig ist, und 
nach Empfang eines von einem der genannten 
Mengensensoren kommenden Signals, das 
anzeigt, daB ein GroBbehalter leer ist, die ge- so 
nannten Ventile nachfolgend periodisch so be- 
tatigt, daB die andere der genannten zweiten 
und dritten Chemikalienbefdrderungsleitungen 
geoffnet wird, und zwar nach Empfang nachfol- 
gender von den genannten Fullstandsanzei- ss 
gern kommender Signale, wonach das chemi- 
sche Mittel aufzufullen ist, und daB die genann- 
ten Ventile in einem Zustand verbleiben, der die 



genannte erste Chemikalienbefdrderungslei- 
tung geschlossen halt. 

System zur Beforderung flussiger Chemikalien von 
einem diese enthaltenden VorratsgroBbehalter an 
eine Chemikalienanwendungsstation, wobei das 
genannte System aufweist: 

a) eine Mehrzahl unterDruckgesetzter Vorrats- 
groBbehalter fur Chemikalien (50, 52); 

b) einen zu jedem der genannten 
VorratsgroBbehalter fur Chemikalien gehdren- 
den Volumensensor (54, 56) ; wobei die ge- 
nannten Volumensensoren dazu dienen, die 
Menge des in jedem der VorratsgroBbehalter 
fur Chemikalien verbliebenen chemischen Mit- 
tels zu uberwachen; 

c) eine Chemikalienzufuhrampulle (4) zur Auf- 
nahme von Chemikalie aus den genannten 
VorratsgroBbehaltern fur Chemikalien, wobei 
die genannte Ampulle dazu dient, der genann- 
ten Anwendungsstation (8) ein chemisches 
Mittel zuzufOhren; 

d) zu der genannten Ampulle gehdrende und 
der Fullstandsbestimmung des chemischen 
Mittels in der genannten Ampulle dienende 
Fullstandsanzeiger (31); 

e) einen den DurchfluBweg des chemischen 
Mittels steuernden Verteiler (58), der jeden der 
genannten VorratsgroBbehalter fur Chemikali- 
en mit der genannten Ampulle verbindet, wobei 
der genannte Verteiler aufweist: eine erste 
Chemikalienbefdrderungsleitung (71, 70, 58, 
60, 46) zwischen einem der genannten Vorrats- 
groBbehalter fOr Chemikalien (52) und der ge- 
nannten Ampulle; und eine zweite Chemikali- 
enbefdrderungsleitung (51, 68, 58, 60, 46) zwi- 
schen einem weiteren der genannten Vorrats- 
groBbehalter fur Chemikalien (50) und der ge- 
nannten Ampulle; 

f) eine Mehrzahl von Ventilen in dem genannten 
Verteiler zum wahlweisen Offnen der genann- 
ten ersten und zweiten Chemikalienbeforde- 
rungsleitungen, um so das chemische Mittel 
aus einem ausgewahlten der genannten Vor- 
ratsgroBbehalter fur Chemikalien durch eine 
der genannten Chemikalienbeforderungslei- 
tungen in die Ampulle zu betdrdern; und 

g) eine Mikroprozessorsteuervorrichtung (92) 
zum Betrieb des genannten Systems im Pen- 
del-/Pendelmodus, wobei dieser Modus den 
Einsatz einer Anzahl von demontierbaren Vor- 
ratsgroBbehaltern fur Chemikalien beinhaltet, 
wobei die genannte Mikroprozessorsteuervor- 
richtung so programmiert ist, daB sie die ge- 
nannten Ventile periodisch betatigt, um eine 
der genannten ersten und zweiten Chemikali- 
enbefdrderungsleitungen zu offnen, und zwar 
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nach Empfang des genannten, von den ge- 
nannten Fullstandsanzeigern kommenden Si- 
gnals, welches anzeigt da(3 der Stand des che- 
mischen Mittels auffullbedurftig ist, und daG sie 
nach Empfang eines von einem der genannten 5 
Volumensensoren kommenden Signals, das 
anzeigt, daG ein GroGbehalter leer ist, die ge- 
nannten Ventile nachfolgend periodisch so be- 
tatigt, daG die andere der genannten ersten und 
zweiten Chemikalienbeforderungsleitungen 10 
geoffnet wird, und zwar nach Empfang nachfol- 
gender von den genannten Fullstandsanzei- 
gern kommender Signale, wonach das chemi- 
sche Mittel aufzufullen ist. 

15 

3. Das System nach Anspruch 1 Oder 2 mit einer zu- 
satzlichen Vorrichtung (57, 76, 78, 80), die dazu 
dient, in einem leeren chemischen GroGbehalter 
nach Empfang des genannten Signals, wonach der 
Behalter leer ist, ein Vakuum herbeizufOhren, und 20 
dazu dient, Restbestande des chemischen Mittels 
aus den an einen leeren Behalter angeschlossenen 
Leitungen und aus dem leeren Behalter zu entfer- 
nen, ehe der leere Behalter aus dem System ent- 
fernt wird. ? s 

4. Das System nach einem beliebigen der Anspruche 
1 bis 3, das auGerdem uber eine Einrichtung (P1 , 
P2) verfugt, die dazu dient, das System und einen 
neu installierten VorratsgroGbehalter fur Chemika- 30 
lien auf undichte Stellen zu testen, ehe der neu in- 
stallierte Behalter irh System in Betrieb genommen 
wird. 

35 

Revendications 

1. Un systeme permettant de transferer des produits 
chimiques liquides d'un reservoir d'alimentation en 
vrac les contenant a une station d'application de *o 
produits chimiques, ledit systeme comprenant : 

a) une pluralite de reservoirs d'alimentation en 
produits chimiques en vrac sous pression (50, 
52); 45 

b) un capteur de volume (54, 56) associe a cha- 
cun desdits reservoirs d'alimentation en pro- 
duits chimiques en vrac, lesdits capteurs de vo- 
lume pouvant etre utilises pour controler le vo- 
lume des produits chimiques restant dans cha- so 
cun desdits reservoirs d'alimentation en pro- 
duits chimiques en vrac ; 

c) une ampoule d'alimentation en produits chi- 
miques (4) permettant de recevoir des produits 
chimiques provenant desdits reservoirs d'ali- 55 
mentation en produits chimiques en vrac, ladite 
ampoule pouvant etre utilised pour alimenter 
ladite station d'application (8) en produits chi- 



miques. 

d) des capteurs de niveau (31 ) associes a ladite 
ampoule pouvant etre utilises pour detecter les 
niveaux de produits chimiques dans ladite 
ampoule ; 

e) un collecteur de controle du cheminement 
des produits chimiques (58) constituant une in- 
terconnexion entre lesdits reservoirs d'alimen- 
tation en produits chimiques en vrac les uns 
avec les autres et avec ladite ampoule, ledit 
collecteur comprenant une premiere canalisa- 
tion de transfer! de produits chimiques entre 
lesdits reservoirs d'alimentation en produits 
chimiques en vrac (51, 68, 58, 70, 71); une 
deuxieme canalisation de transfert de produits 
chimiques (71, 70, 60, 46) entre Tun des reser- 
voirs d'alimentation en produits chimiques en 
vrac (52) et ladite ampoule (4) ; et une troisieme 
canalisation de transfert de produits chimiques 
(51, 68, 58, 60, 46) entre un autre desdits re- 
servoirs d'alimentation en produits chimiques 
en vrac et ladite ampoule (4) ; 

f) une pluralite de valves dans ledit collecteur 
pour permettre d'ouvrir de facon selective ladite 
premiere, deuxieme ou troisieme canalisation 
de transfert de produits chimiques de facon a 
transferer des produits chimiques depuis Tun 
desdits reservoirs d'alimentation en produits 
chimiques en vrac a travers ladite premiere, 
deuxieme ou troisieme canalisation de transfert 
de produits chimiques ; 

g) un dispositif de controle a microprocesseur 
(92) permettant d'utiliser ledit systeme de f agon 
selective dans un mode fixe/a navette, ledit mo- 
de etant associe a I'utilisation d'un reservoir 
d'alimentation en produits chimiques en vrac 
fixe et a I'utilisation d'un reservoir d'alimenta- 
tion en produits chimiques en vrac a navette, 
ou dans un mode navette/navette associe a 
I'utilisation d'une pluralite de reservoirs d'ali- 
mentation en produits chimiques en vrac a 
navette ; 

h) ledit dispositif de controle a microprocesseur 
etant programme, lors de I'exploitation du sys- 
teme dans le mode fixe/a navette de facon a 
actionner periodiquement lesdites valves afin 
d'ouvrir ladite premiere canalisation de trans- 
fert de produits chimiques des la reception d'un 
signal predetermine provenant de I'un desdits 
capteurs de volume indiquant un besoin d'ajou- 
ter un certain volume de produits chimiques 
dans le reservoir d'alimentation en produits chi- 
miques en vrac fixe et a actionner periodique- 
ment lesdites valves pour ouvrir ladite deuxie- 
me canalisation de transfert de produits chimi- 
ques entre ledit reservoir d'alimentation en pro- 
duits chimiques en vrac fixe et ladite ampoule 
des la reception d'un signal predetermine pro- 
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venantdesditscapteursde niveau indiquant un 
besoin d'ajouter un certain de niveau de pro- 
duits chimiques dans ladite ampoule, et pour 
maintenir lesdites valves dans un etat permet- 
tant de maintenir ladite troisieme canalisation s 
de transfert de produits chimiques dans un etat 
ferme ; et 

i) ledit dispositif de contrdle a microprocesseur 
etant egalement programme de facon a action- 
ner periodiquement lesdites valves lors de I'ex- 10 
ploitation du systeme dans le mode navette/na- 
vette pour permettre d'ouvrir I'une desdites 
deuxieme et troisieme canalisations de trans- 
fert de produits chimiques des la reception du- 
dit signal de besoin d'ajouter un certain niveau *5 
de produits chimiques provenant desdits cap- 
teurs de niveau et, apres la reception d'un si- 
gnal de reservoir vide provenant de Tun desdits 
capteurs de volume, a actionner periodique- 
ment ensuite lesdites valves pour ouvrir I'autre 20 
desdites deuxieme et troisieme canalisations 
de transfert de produits chimiques des la recep- 
tion des signaux suivants de besoin d'ajouter 
un certain niveau de produits chimiques prove- 
nant desdits capteurs de niveau, et pour main- 25 
tenir lesdites valves dans un etat permettant de 
maintenir ladite premiere canalisation de trans- 
fert de produits chimiques dans un etat ferme. 

Un systeme permettant de transferer des produits 30 
chimiques liquides d'un reservoir d'alimentation en 
produits chimiques en vrac a une station duplica- 
tion de produits chimiques, ledit systeme 
comprenant : 

35 

a) une pluralite de reservoirs d'alimentation en 
produits chimiques en vrac sous pression (50, 
52); 

b) un capteur de volume (54, 56) associe a cha- 
cun desdits reservoirs d'alimentation en pro- *o 
duits chimiques en vrac, lesdits capteurs de vo- 
lume pouvant etre utilises pour controler le vo- 
lume des produits chimiques restant dans cha- 
cun desdits reservoirs d'alimentation en pro- 
duits chimiques en vrac ; 45 

c) une ampoule d'alimentation en produits chi- 
miques (4) permettant de recevoir des produits 
chimiques provenant desdits reservoirs d'ali- 
mentation en produits chimiques en vrac, ladite 
ampoule pouvant etre utilisee pour alimenter so 
ladite station d'application (8) en produits chi- 
miques. 

d) des capteurs de niveau (31 ) associes a ladite 
ampoule pouvant etre utilises pour detecter les 
niveaux de produits chimiques dans ladite 55 
ampoule ; 

e) un collecteur de controle du cheminement 
des produits chimiques (58) constituant une in- 



terconnexion entre lesdits reservoirs d'alimen- 
tation en produits chimiques en vrac les uns 
avec les autres et avec ladite ampoule, ledit 
collecteur comprenant une premiere canalisa- 
tion de transfert de produits chimiques (71 , 70, 
58, 60, 46) entre I'un desdits reservoirs d'ali- 
mentation en produits chimiques en vrac (52) 
et ladite ampoule ; et une deuxieme canalisa- 
tion de transfert de produits chimiques (51 , 68, 
58, 60, 46) entre un autre desdits reservoirs 
d'alimentation en produits chimiques en vrac 
(50) et ladite ampoule : 

f) une pluralite de valves dans ledit collecteur 
permettant d'ouvrir de facon selective lesdites 
premiere et deuxieme canalisations de trans- 
fert de produits chimiques de facon a pouvoir 
transferer des produits chimiques depuis I'un 
desdits reservoirs d'alimentation en produits 
chimiques en vrac selectionnes a travers I'une 
desdites canalisations de transfert de produits 
chimiques jusqu'a ladite ampoule ; et 

g) un dispositif de controle a microprocesseur 
(92) permettant d'utiliser ledit systeme dans un 
mode navette/navette, ledit mode etant associe 
a I'utiltsation d'une pluralite de reservoirs d'ali- 
mentation en produits chimiques en vrac amo- 
vibles, ledit dispositif de controle a micropro- 
cesseur etant programme de maniere a action- 
ner periodiquement lesdites valves pour ouvrir 
I'une desdites premieres ou deuxieme canali- 
sation de transfert de produits chimiques des 
la reception dudit signal de besoin d'ajouter un 
certain niveau de produits chimiques provenant 
desdits capteurs de niveau et, apres la recep- 
tion d'un signal de reservoir vide de I'un desdits 
capteurs de volume, a actionner periodique- 
ment ensuite lesdites valves afin d'ouvrir I'une 
desdites premiere ou deuxieme canalisations 
de transfert de produits chimiques des la recep- 
tion de signaux ulterieurs de besoin d'ajouter 
un certain niveau de produits chimiques prove- 
nant desdits capteurs de niveau. 

3. Le systeme de la revendication I ou 2 comprenant 
egalement un dispositif (57, 7, 78, 80) pouvant etre 
utilise pour tirer du vide d'un reservoir d'alimenta- 
tion en produits chimiques en vrac vide apres la re- 
ception dudit signal de reservoir vide et pouvant 
aussi etre utilise pour retirer des residus de produits 
chimiques des canalisations connectees a un re- 
servoir vide et du reservoir vide avant le retrait du 
reservoir vide du systeme. 

4. Le systeme de I'une quelconque des revendications 
1 a 3 comprenant egalement un dispositif (P1, P2) 
pouvant etre utilise pour tester le systeme et un re- 
servoir d'alimentation en produits chimiques en 
vrac venant d'etre installe a la recherche de fuites 
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avant de placer !e reservoir venant d'etre installe en 
service dans le systeme. 
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